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Abstract: The North China Plain is one of the most important crop and livestock production regions, and large-scaled
crop and livestock integrated farms are common and typical of the region and thought to be an effective way to solve the en-
vironment pollution. Emission of greenhouse gases from the crop and livestock system is already accepted as a main cause
of climate change. The objective of this study is to quantify greenhouse gas ( GHG) emission from a farm of such a nature
in the North China Plain. The life-cycle-based assessment method was used to estimate GHG emission during the operation
of the farm by referring to the calculation methodology and emission coefficients specified in the “TPCC 2006 National
Guide for and List of GHG” . Results show that the annual total GHG emission from the farm was 32 528.02 t ( CO,-
equivalence, the same below ), among which the farming system contributed 28.09%, and the livestock system did
71.91%. During the operation of the farm, the processes of livestock waste handling and storage, animal feed production
and processing, intestinal fermentation and nitrogen production and application were the main sources of GHG emission,
contributing 34. 66%, 21.24% , 15.48% and 20. 08% to the total, respectively. The production of 1 kg of wheat and
maize grains emitted 1 059. 39 and 411. 92 kg, respectively; the production of 1 kg of raw milk and 1 kg of fat-protein cor-
rected milk (FPCM) did 1. 04 and 1. 14 kg, respectively, which was lower than the average of the world; and production
of 1 kg of live pig and beef cattle did 2. 58 and 10. 00 kg, respectively, similar to those from other intensive animal farms
in the country. Scenario analysis shows that to reduce N (fertilizer) application rate, improve the capacity of handling and
treating livestock waste, intensify N management and modify feed composition may directly or indirectly mitigate GHG e-
missions from such farms.

Key words: mixed farm; farm level; greenhouse gas; emission reduction potential
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(Intergovernmental Panel on Climate Change, IPCC)
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M92.47%""

AUV DR P A R A e S b, B
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R 2, RPAIEIAR 1 000 hm? | /NAZ BAL7= 6 000 kg -
hm ™2, F KR 6 750 kg » hm™2, /NAE L E K W 2=
Jiti & A 557.88 kg + hm™, Hih{b AE & 231. 26
kg - hm™, AL R 58 v B R FE 32 22 R ek |
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BHRTE K 22 BRI RS kL, FR A A TH FE S I
K 8 000 t, EKAFRL 13 294  F2 5k 6 787 t MM
5781 t, Hrh & ERA G2 AR MG SE ) £k
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Table 1 Parameters of factors affecting GHG emission in calculations

280 o A LXivA HETCIR A SCHR AR
ey S W] T B N, O ELHEHEIL F 4L tet”! LHEHERL 0.010'5 [30]
enn SUIE 8] FH A N, O BLREHERL 22 8% el + FEHERT 0.010 5 [30]
Fes AJELL NH,-N Hl NO_-N JE % & BB A R R 0.1 [29]
Fiasu FEELL NH;-N A NO,-N JE 2% R 4L tet! HIER 0.2 [29]
et RAADUE N, O HE R 5L et AUTR 0.01 [29]
Fiy ZENEA BRI R AL tet! Bk 0.25 [31]
Fy, FUIE 2 It 2k 2L et Bk 0.25 [31]
e B ST AR M N, 0 HE R B pet! AT 0.007 5 [29]
emaji W il ke CH, HERCREL kg + k7 ea! EL /LN 109 [29]
e P2 B i & B CH, HEBUR L kg« 371 - a7 5 i i 57 [29]
enaf LR (PR 100 kg) T8 K CH, HFRCR £ kg« k7. a! H i id 1 [29]
N et B 1 000 kg F54- Pk E A AR R kg - d”! 0.47 [29]
N 1 000 kg PR 4 A i HE I kg - d”! 0. 34 [29]
Niaes B 1000 kg AF 5 1A AUCHRM kg d”! 0.5 [29]
Ep, F N TSI AE N, O HEjiL kg - kg™ W 0. 002 [29]
Boin Bk 54 (350 kg) FET5 HYRK CH, 77408 ) m’® - kg! E#h 0.13 [29]
Boin 3 WA (319 kg) FT5 0K CH, P=AE ) m’ « kg e 0.1 [29]
Boirs T A0 (28 k) FETF K CH, = A ) m’ « kg M 0.29 [29]
Den, CH, ®JE tem R 0. 000 67 [32]
My, FERCR I CH, F 3 7 =X 70% [29]
Videtaults BSR4 HHEE 5 2 1 A e (RO kg - d”! EES 2.8 [29]
Vsdetault2 B3k AR H HE 445 1 TR T 0 (BRIA M) kg - d™! i 2.3 [29]
Vsdetault3 Bk FHEME % 2 1 1 A4 B ( BRaAE) kg - d”! g 0.3 [29]
Up, AN E MR IBIE R T 0.94 [14]
Mg HEA RGN HIZET5 L] 35% STHE PR AT
ee RIEA T CO, HEMCREL tet! 4.77 [33]
Ey, H, P HE il A te MW . h! rEEl A 0.893 6 [34]
Epiesel SR BE Y HE T R et 3.16 [29]
Erkm,co, 1A %32 K kg - km™! 1.01 [29]
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HER £ & Bt & EE i

R in s A AR PR R G HERL A IR = R
(L CO, Hait, FA) A9 136.83t-a', difkdy
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VETERERE , 7 A4 B A 7= R HE = 1) 28. 54% , H it
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Table 2 GHG emission from the farming system and its

contribution to the total from the farm

s Hejlo/ i e 37 S AT
HEH (t-ah) /%
ARAE A = 1872.32 5.76
AR IE 2056 FH 2 458.48 7.56
N it T 2 198. 68 6.76
U BEAE 998. 87 3.07
HEIE BEAE 1 608. 48 4.94
At 9 136. 83 28.09
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Tl ke AR AR P2 T 2SI A K H
GRS PR R HEE 3 AT, R R SR UK
AEHECE R R 23 391,19 t - a”!, ARG HE SR
(1 71.91% , v, Sk i K 2 308 I A7 o0 7 HE
i, A 11 275,26 t, di R S HEGE Y 34. 66% . HH
F IR AR 0 LB A S R e A9 4
TSI T IR AR, (A K AL T I fE A
T3 B0 2 SRHE IO 22 5 4R 3 A 0 R A 24 ) 5 o
BRSPS RN SR 5 22, DR B Rk A = A T
PR R = AR HE Rl S R B R HE
21.24% , W TANE T K0 F KK AT £k SR

SRR TR EORE , SN e A A 7 e A e ) A HE Uit P
WHER TR Bl = A, LAk, S s K Y
Tt 2 AR R o AR S HE RO Y 15. 48%

R3 FEEFRFERESTHEERSKFEHEREN
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Table 3 GHG emission from the livestock rearing system

and its contribution to the total of the farm

. I Hejilc/ Y e
HEHLIR EFERT ME@ /%

7R WA S B SR 551.30

LU 2 779. 00

AR 1705. 00

&it 5035.30 15. 48
TR A= ST AR 4935.52

LUEEE Y| 667. 24

AR 1 305. 59

At 6 908. 35 21.24
FEOE N,O HEC A g5 gRa 131.92

Wy SFRAE 31.41

[SEE Y 44.75

A1t 208. 08 0. 64
0 CH, HE Agiaeo 9 845. 44

LUEE Y| 836. 31

AR 385.43

At 11 067.18 34.02
S co, HERY  AERE IR 33.27

Wy SRAH 80. 42

AR 58.59

&1t 172.28 0.53
psSan 23 391. 19 71.91

1) AL M 22 BN TR L AR 7 A0 TR 1 i vl R B A g ok
FoH HLADRDIN I A T kR,  2) 185758 B 4 BLPLBR fE
HERcEE

2.2 RIHAFREMTE GHG HHE

A FH RIS B ok A v 24 57 BT 77t I HE TS L
FARMILZR 4, B 4 0T AR 1 N RPRLE TR
FEMHEICE M 1 059. 39 kg, A7 1t ERFFRLAY
T3 SRR 411,92 kg, FEm b B 77 1
kg BALIE AR J 0 IR = SR HECEE 2. 58 ke, IR
T BASSET-MENS %'/ (3.5 kg) 1 BLONK %%
(3.7 kg) BIRFFE 25 5, 55 8 22057 (A 5% 245 21 ( R
BEFRTE P A i J 0 N BTG AR CO, HERCY &R
2.978 kg) FEA B WA IR P A 1 ke R
B 1. 04 kg, P4 22 Hi i K £ [ 1)
JE A AR 7 R & AR HE I L (0.93 ~ 1.3 kg) —
Y, 5 E P H AR A A 3R 58 3 5 A 7 i SR A
A= HERL 1. 398 kg L E AR MBI IT 45 R A M
WSR2 B SCHR [ 17 ] 37580 % 2 11 5 A s 7 5 2 4
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ERI4EYE (FPCM) 7248, 477 1 kg FPCM TR E S,
RHERCE 1. 14 ke, KT B N R0 28 S5t 1
77 1 kg FPCM R = S MARHEACE (1. 71 kg) ™ IR
FHEAMIRH BT (77 1 kg FPCM
2.8 kg WEAM) N HWh A IR B AT S HE L
TR B AR 5 A B A HE O % AR 3.1
TS HUAR AL 3 4 3 0 - B HE Rl (4.9 ©) T,
FRFHA T 1 kg BTG A PR A 9 T = SR HE R
10. 00 kg, 5 [ P RIAS AL 1R 4 55 B 7 A 340 [ 1) 3l 5
SARHERIRE (10. 16 ke) DFE L5 R —8
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Table 4 GHG emissions per unit output relative to system

in the farm

B Uise s Hefik e/ kg
EYIRIE 2R 5 1t /N 1 059.39
1t B RFPRE 411.92

=R 1 kg WA 2.58
WA= R 58 1 kg Jit 1. 04
1 kg FPCM 1. 14

W= R 5 1 kg {f AR 10. 00

FPCM Jy 4% 25 [ 5 FIIR U5 2 s 2] 15 1) 2R 405

3 itig

3.1 RBREEFZGER (L) NRESER
21 3:0p= A1

HATR G WA AE R b /NAZ - FOR PRI R
P T R s A2 T FR B 94, 349% , Az 77 ik R LA L
WAL AR L R B /N 2 R AR E A 282. 10 kg -
hm A EAE I IRAESL , i 231. 26 kg « hm 4k
HE UV A e HE R 38 RES, P oK 4% F B it FH 19
161.26 kg - hm*fLIE A, /NEE | F KM (UL A
it FH AR 35 392,52 kg - hm ™2, & % T K N,0 HE
B, RECR - SCRh N,O 1 R ZHEBOR . R4 L
/AN | EOKR A EE ST, 677 Bk 1] 18 845. 25
kg - hm™ B 1E LT, i & &2 A 420 ~ 480 kg -
h ™2 R I R A R it T, —
3 TR AT e/ DR A B 2R T i P R e ) ek 3 50
T H AR AT el A A A A 77 o R 9 L = AR T
& HATAR Y T 2 S MR HE ) S s it 2 —
Fifi 5 FEAT it AR BR B 354, A AT DAl + 3
S PR R R, B0 S R Ay, T HLREAE
B E B RK R A3 R s D IR 45 1k
TS A, ARIEAE 50, /A | KA
AL AE Uit s /0 125, 51 kg - hm 2 7EAS B0

YEVI RGO IS ST LUAESHE 1 384.79 t,
i A AR PR R G RHERCR Y 15. 6%

FEFHA S BHAE TR 2 ARG MK 6 544. 47 ¢
T KHKFRL 6 787 t AZEKAN 5 781 t BUKI, AN oK FE
ERAN GO TR EOR H AR R, T H 4R ok 3
ARt F A HLAE , NI T K | 22 Bk R0 GOk AY A 7 T
FE 1 609. 53 t (LA, A1 hn e i = SR HE
PRI, P SR BCRH OC15 e 9k 2 &1 W A A et (1] 422 0 />
FRE Uit |, 3t A i &= AR DBHE A v ) T 7
3.2 BEEEZAEEARAMRIGEESERHE
RpA

Bl 25 A S 75 5 RS AN W K, 2l 35 5 3 AR
WA FE RS T 257 A K dk CH, FI N, O S5k
T R IREEA B R B, YA PR A A AN B
RN IRIEIE ST, A b BELE A R 2 FP I 57
Yy b FRANGE PR AL FH 5 2R 3K 3 0T 4 1 28 5% R0 ER
Fegias' . el (kB 0 3h W 3 AE T e s il B R
VAR T PR 3 AR

et I A B B I E AT LA A
FH L, BRE AT 8 000 m® 7B Ak, i85 $5% A
i —£ 3 000 m® TRAK BRI, YRS HEIK
BB IRE] 11 000 m® B, AR AL BREAE B AT G0 11% ,
SN A R A ] 208 HE 15. 68%, 3 41,
H A 78 % R AR 5 e I F g T[] 422 0 HE
HEAM2818.06 t - a”', MIFIHA, RIGHEER
AR AR T LA S R R AU (EATE TR B A
FA YT 4 E AT 4, AL B 3 0 G 48 T R i
2T DRI R 00T 0 MR A0 24 b i HE o v 2R
REGREH T —E MAETANE R, 5558 XA
REHEATE AU R R FE0H | 7RI A7 o 72 b ml 45 im0
A2 RS FE A= 90 5 R ot s TR A5 45 ) iR, EL A T AT R
TR it ¥ ] I A A M I e R P R TR = AR
HEfg
3.3 BEARSEHXNRIFEESEBHER T

H A, 4837 328 B % 2F A0 A 2 HLARDRE A B I
KFEAF R 32, HAS I 5 = P h 5 R 7 S5 AR T4
MR WANG 5 e, 3 05 4 F5 50 1 5, 1R
FAARHE R R 7 S R R RS R R I
ARk B 1 i A A DD AH G, 0 T e A T s
A B B B R A R AR HE, BIFgE R
MR 3 kg BAEEN 1.5 kg K TRRHN A4 e Bk
PEE 1% , WA 5 18 A b AT AR A, SR =R
RHERCE R 0 2% , (H24E 7= 1 kg FPCM TR ZE S
IRHEBOR U /D 8% 11T >4 85 AR 0 1 i A= 7 it AR T
THEHLT SRS SARHE R 5% HAE 7 1 ke
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4 Zig

Pl — R LA AR 3 7E 1E 7 38 AT IR iR
MR BHECR S 32 528,02 +, Hih R A= &
GeHER S 28. 09% , SR HEL &7 71.91% , ZEEI
FERERH ARDREA PRI T Wi R I R A R
FHAE A= I R A S il 2 SR 0 R ZEHEO, 43501
o HE R B 34.66% . 21.24%  15.48% F
20.08% , A=77= 1 t /NZE RN KAFRL G R 2 AR HETK
T 1059, 39 F1411.92 kg 2B 1 kg 485 (J5
W) F1 FPCM 1Y i & SR HE R 4300 o 1,04 i
1. 14 kg, IR T2 KF s 477 1 kg W6 A5 R A
A= i 2 AR 43 31 R 2. 58 i1 10. 00 kg, S 1E
P A AR 2 A 3R 7 () HE R A 2

fedgh A0 RE A 7= At L A K e ) K
SRS TR R R 2 A A B HE T R R R =
SR SR UHE 0 ) TR R SR A T, R D
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B, Jaoh, T 36 {0 I 7 45 B A 2l 56 1 A 25 44
2 B R A HE 1) B e

S 3

(1] L2, a5, A5 b Al P50 = A HE it 5 ol HE
FARIFH[T] Ak T 27 4%, 2008 ,24 (10) ; 269-273.[ DONG
Hong-min, LI Yu-e, TAO Xiu-ping,et al.China Greenhouse Gas E-
missions From Agricultural Activities and Its Mitigation Strategy
[J].Transactions of the Chinese Society of Agricultural Engineer-
ing,2008,24(10) :269-273. ]

[2] STEINFELD H, GERBER P, WASSENAAR T, et al. Livestock's
Long Shadow[ M ].Rome, Italy: FAO,2006;97-110.

[3] EDENHOFER O,PICHS-MADUGA R,SOKONA Y, et al.Climate
Change 2014: Mitigation of Climate Change: Contribution of
Working Group III to the Fifth Assessment Report of the Intergov-
ernmental Panel on Climate Change [ M ]. Cambridge, UK.
Cambridge University Press,2014;1435.

(4] JHSEAF, JANESE, skAe A5 B M DR Il 45 14 98 4 5 7K B¢
PRRARBIFEL 1] B A BT -5 X ), 2003, 24 (5) : 29-32.
[ QU Bao-xiang,ZHOU Xu-ying,ZHANG Hua,et al.Studies of the
Relation Between Structural Adjustment of Plant Industry and
Water Resources in Huang-Huai-Hai Region[ J].Journal of China
Agricultural Reources and Regional Planning, 2003, 24 (5):
29-32.]

[5] EZRgHR. PEgHFELEM] A0 TR M, 2015,

[8]

[10]

[12]

[13]

[14]

[15]

[ National Bureau of Statistics.China Statistical Yearbook[ M ].Bei-
jing: China Statistics Press,2015. ]

B, WREIR , W E %, A5 AL P R AN - H ORI R 5
A PR EERE I [ )] AL PRI R 22312, 2009, 28(8)
1773-1776.[ LIANG Long, CHEN Yuan-quan,GAO Wang-sheng,
et al. Life Cycle Environmental Impact Assessment in Winter
Wheat-Summer Maize System in North China Plain[ J].Journal of
Agro-Environment Science,2009,28(8) :1773-1776. ]

B, ERMG, R CR 5 FE TR A 137 i A 7= 45 A 5 b
f: LU ARAE G AL T o A BEIR 5 X K, 2011,32(6)
98-102. [ LIANG Long, WANG Da-peng, WU Wen-liang, et al.
Cleaner Production and Ecological Compensation Based on Low-
Carbon Agriculture [ J ]. Chinese Journal of Agricultural Reources
and Regional Planning,2011,32(6) ;:98-102.]

FEYE, MG E KX RAT A A& N - B R R
PERR LR = SR & R [ J]. v B A S gl 24 3
2011,19(5) :1122-1128.[ WANG Yu-ying, HU Chun-sheng. Soil
Greenhouse Gas Emission in Winter Wheat/ Summer Maize
Rotation Ecosystem as Affected by Nitrogen Fertilization in the
Piedmont Plain of Mount Taihang, China[ J].Chinese Journal of
Eco-Agriculture,2011,19(5) ;1122-1128. ]

RN R FLLE, 55 AR AL A /N - R OR R
B ] E AT - BSR4, 2011,21(9) :93-98.
[ SHI Lei-gang, CHEN Fu,KONG Fan-lei,et al.The Carbon Foot-
print of Winter Wheat-Summer Maize Cropping Pattern on North
China Plain [ J ]. Chian Population, Resources and Environment,
2011,21(9) :93-98. ]

SALEEM M A M. Nutrient Balance Patterns in African Livestock
Systems [ J ]. Agriculture,, Ecosystems and Environment, 1998, 71
(1/2/3) :241-254.

TORKAMANI J.Using a Whole-Farm Modeling Approach to Assess
Prospective Technologies Under Uncertainty [ J ]. Agricultural Sys-
tems,2005,85(2) :138-154.

SRR, BN, 2 R A RUAAL 37 A 37 20 b PR i A 4019
W [I] AR B2 4, 2010,29(7) 1 1423~ 1427. [ ZHANG
Ying, XIA Xun-feng, LI Zhong-he, et al.Life Cycle Assessment of
Manure Treatment in Scaled Cattle Farms[ J ].Journal of Agro-En-
vironment Science,2010,29(7) ;1423-1427. ]

WrREmas , E— B, SRR, 45 5 8 2004 3 AR 4 o W e 1 i
FRAE B pd RT3 [ 7). 32447, 2012,49( 4) :815-823. [ CHEN
Rui-rui, WANG Yi-ming, HU Jun-li, et al. Methane Emission and
Mitigation Strategies in Animal Manure Management System [ J].
Acta Pedologica Sinica,2012,49(4) ;815-823. ]

INIESS R 4K 2L T 5% g R AL 7% 4 37 TR % SORHE I A 3 A
[J] .40 TR 244 ,2010,6(26) :296-301.[ SUN Ya-nan, LIU
Ji-jun,MA Zong-hu.Evaluation of Greenhouse Gas Emissions From
Scale Dairy Farm[ ] ].Transactions of the Chinese Society of Agri-
cultural Engineering,2010,26(6) :296-301.]

ChoR IR, B3, T HER 55 ML IR 4 B LR 5 SR HEL
AR A i ST PPAS [0 ] A RSB 724, 2010,29 (11) 2244~
2252.[ MA Zong-hu, WANG Mei-zhi, DING Lu-yu.et al.Emissions
of Greenhouse Gases From an Industrial Beef Feedlot Farm as E-

valuated by a Life-Cycle Assessment Method [ J].Journal of Agro-



43 4

H o =

AR BRI — B AR T & AR AT

-213-

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Environment Science,2010,29(11) ;2244-2252. ]

ThoR i m I R R 3 IR A - I R B TS A B R e iR & Rk
HEREREAG [ )], 7 7B X, 2008,26 (5) :3-8. [ MA Zong-hu,
NAN Guo-liang. Evaluation of Greenhouse Gas Emission
Reductions From Implementation of Anaerobic-Aerobic Waste
Treatment System on Swine Farm[ J].China Biogas,2008,26(5) :
3-8.]

FREE R, BIRAR, 5538 HIZE A R PR 5 TR PR A 05 4
TR GE S TR [ 7] Al TR 41, 2012, 28 (13)
179-184.[ WANG Xiao-qin, LIANG Dong-li, WANG Xu-dong, et
al.Estimation of Greenhouse Gas Emissions From Dairy Farming
Systems Based on LCA[ J].Transactions of the Chinese Society of
Agricultural Engineering,2012,28(13) :179-184. ]

ISO 14040, Environmental Management-Life Cycle-Assessment-
Principles and Framework[ S].

WRID 2600 AT IS , 45 A i J U DA 1 TR = U HR
ABFSEIE JRE [ )] BRI B E 5 5 R, 2011, 34 (6) - 164 - 169.
[ CHEN Sha, YANG Xiao-guang, REN Li-juan,et al.Research and
Progress of Application LCA in GHG Emission[ J ].Environmental
Science & Technology,2011,34(6) :164-169. ]

FUKUSHIMA Y,CHEN S P.A Decision Support Tool for Modifica-
tions in Crop Cultivation Method Based on Life Cycle Assessment:
A Case Study on Greenhouse Gas Emission Reduction in Taiwanese
Sugarcane Cultivation[ J].The International Journal of Life Cycle
Assessment , 2009 ,14(7) :639-655.

BASSET-MENS C, KELLIHER F M, LEDGARD S, et al.
Uncertainty of Global Warming Potential for Milk Production on a
New Zealand Farm and Implications for Decision Making[ J].The
International Journal of Life Cycle Assessment, 2009, 14 (7):
630-638.

CASEY J W, HOLDEN N M. Quantification of GHG Emissions
From Sucker-Beef Production in Ireland[ J . Agricultural Systems,
2006,90(1/3) :79-98.

NGUYEN T L T,HERMANSEN J E,MOGENSEN L.Environmental
Consequences of Different Beef Production Systems in the EU[J].
Journal of Cleaner Production,2010,18(8) :756—766.

VERGE X P C,DYER J A,DESJARDINS R L, et al.Greenhouse
Gas Emissions From the Canadian Beef Industry[ J]. Agricultural
Systems,2008,98(2) :126-134.

By BRIEOR , B IR JE TR A A W R AR RGEVEAT [T ]
I RL 2, 2010, 31 (11) ;2795 - 2803. [ LIANG Long, CHEN
Yuan-quan, GAO Wang-sheng. Integrated Evaluation of Circular
Agriculture System; A Life Cycle Perspective [ J |. Environmental
Science,2010,31(11) :2795-2803. ]

el WRIER e B . I o b A= i JAT 0T HE 2R AR R S G
BEFH s DAL 2SR & /N 22 S I L) ] P E N E - BRI S PR 5,
2009,19(5) :154-160. [ LIANG Long, CHEN Yuan-quan, GAO
Wang-sheng. Framework Study and Application of Agricultural Life
Cycle Assessment in China; A Case Study of Winter Wheat Produc-
tion in Luancheng of Hebei[ J].Chian Population, Resources and
Environment,2009,19(5) ;:154-160. ]

) G R RV 2 2 % 23 I s ) 4 L A 7 i J A W 4 B HIE
% 2014[ M ]. AL 5T H EISETT A, 2014.[ The National Devel-

[28]

[29]

opment and Reform Commission, Price Department. The National
Agricultural Cost-Benefit Data Assembly,2014[ M |.Beijing ; China
Statistics Press,2014. ]

Bk, EHAL. B BRI R TR MRS UM S &
R I 42 LRI (CDM) BYRZIR 20 [ 1] K B AEZ# 41, 2003,
24(3) :386—389.[ DUAN Mao-sheng, WANG Ge-hua.Greenhouse
Gas Mitigation Benefits of Biogas Project in Licestock Farms[ J].
Acta Energiae Solaris Sinica,2003,24(3) ;:386-389. ]
IPCC.IPCC Guidelines for National Greenhouse Gas Inventories
[ S].Hayama, Japan;IGES,2006.

[30] ko, EBESE, sAREL N IE 89 TPCC 2006 J5 ¥k X o [ 4 [T

[32]

[33]

[34]

[35]

[36]

[37]

N, O HERCR B S[) ] b AR -4, 2010, 18(1) . 7-
13.[ ZHANG Qiang,JU Xiao-tang,ZHANG Fu-suo.Re-Estimation of
Direct Nitrous Oxide Emission From Agricultural Soils of China via
Revised IPCC 2006 Guideline Method[ J ].Chinese Journal of Eco-
Agriculture,2010,18(1) ;7-13.]

BAETT  BRHTT skAm Bl AR X & /N2 - R OR B R R 1Y
RERGIAS [ 1] 1741, 2009,46 (4) :684-697.[ ZHAO
Rong-fang, CHEN Xin-ping,ZHANG Fu-suo.Nitrogen Cycling and
Balance in Winter-Wheat-Summer-Maize Rotation System in the
North China Plain [ J]. Acta Pedologica Sinica, 2009, 46 (4) .
684-697. ]

Methane Recovery in Agricultural and Agro Industrial Activities-
Version 14 ( AMS - I[. D), Version 10, 2016.7.28 [ EB/OL .
[2016-04-16].http: // cdm. unfcce. int/filestorage/ C/D/M/CD-
MWF_AM_LM875Z64MVHWOE3JVIABGGIC4ASRUBE/AMS_III.
D._verl0.pdf? t=RGt8b2lpbTRufDCA2IMIvSQCrCZnKjnisRdw.
h3E AL A 7= REFE K H B Z BLAR 4347 [ EB/OL]. (2005~
04-28) [2016-04—-16].http: // www. ampen. com/ news/ detail/
9249.asp.[ FENG Mang. Analysis of Energy Consumption and Con-
sumption of Fertilizer Production in China[ EB/OL]J.(2005-04-
28) [ 2016 — 04 — 16 ]. http: // www. ampen. com/news/ detail/
9249.asp. ]

| 58 R R R 2 % e o7 o S AP AL 7).2015 4F v [l X Il vl 4
FEMEL M T EB/OL].[2016-04-16 ] . hitp : // wenku.baidu.
com/link? url = idbSvNzz2fLSI1 WXiEmtIL1amhQTHmtqqQ6glcp-
oU1X3W4wF2WduSLSe745rwjCk Y GCgd VOpXIm2gQ19IMK-nRKn-
kqOw500CiDCQjfKki&qq-pf-to = peqq. c2c. [ National Development
and Reform Commission to Deal With Climate Change Division.
Baseline emission factors of China’s Regional Power Grid in 2015
[EB/OL].[2016-04-16].http: // wenku. baidu. com/link? url =
1dbSvNzz2fL.SI1 WXiEmtIL1amhQTHmtqqQ6g1cp-oU1X3W4wF2W-
du5LSe745rwjCkY GCgd VOpXJm2gQ19IMK-nRKn-kq0w500CiD-
CQjfKki&qq-pf-to=peqq.c2c. |

BASSET-MENS C,VAN DER WERF H M G.Scenario-Based En-
vironmental Assessment of Farming System:The Case of Pig Pro-
duction in France[ J]. Agriculture, Ecosystems and Environment,
2005,105(1/2) :127-144.

BLONK H,LAFLEUR M C C,VAN ZEIJTS H.Towards an Environ-
mental Infrastructure of the Dutch Food Industry: Exploring the In-
formation Conversion of Five Food Commodities [ M ]. Amsterdam
Holland ; TVAM Environmental Research,1997.28.

JH A AR SR B A S T e i R By IR s AR O e T



214+ S

CR

B oE 33 %

[38]

[39]

[40]

[41]

[42]

[43]

[44]

TEIRE AR D] f 5 B A R %, 2012. [ ZHOU Jun.
Study on Pig Breeding Scale and Origin Mobile, Greenhouse Gas
Emissions-Based on the Suevey Data of Jiangsu Province[ D].Nan-
jing: Nanjing Agricultural University,2012. ]

VRIES M D,BOER 1] M D.Comparing Environment Impacts for
Livestock Products:A Review of Life Cycle Assessments[ J].Live-
stock Science,2010,128(1) :1-11.

WANG X Q, KRISTENSEN T, MOGENSEN L, et al. Greenhouse
Gas Emissions and Land Use From Confinement Dairy Farms in the
Guanzhong Plain of China: Using a Life Cycle Assessment
Approach [ J]. Journal of Cleaner Production, 2016, 113 (2):
577-586.

GERBER P J, STEINFELD H, HENDERSON B, et al. Tackling
Climate Change Through Livestock : A Global Assessment of Emis-
sions and Mitigation Opportunities| R ].Rome, Italy: Food and Ag-
riculture Organization of the United Nations,2013.
THLE ETT I RRREAR , SR R A AR xS AR A RN -
FORFEAEMRFR 4 B L HER A AR [ )] A R AR 3R,
2014,23(11) :1725-1731.[ JI Yan-zhi, FENG Wan-zhong, HAO
Xiao-ran et al.Effects of Different Fertilization Pattern on the Yield
of the Rotation System of Wheat and Maize and Soil Nitrate Accu-
mulation in North China Plain[ J].Ecology and Environmental Sci-
ences,2014,23(11) :1725-1731.]

FIGeR, B AR, B A, A5 SRR A DL X 4K 4 A B K
GRS [ ] Al TR 2 4k, 2012, 28 (6) : 144 - 149,
[ WANG Xiao-juan, JIA Zhi-kuan, LIANG Lian-you, et al. Effects
of Organic Fertilizer Application on Soil Moisture and Economic
Returns of Maize in Dryland Farming[ J ].Transactions of the Chi-
nese Society of Agricultural Engineering,2012,28(6) ;144-149. |
K, E R AL B BOR B K 5 ) b PR Y PR R 2 5F AL AT
G AETEBZTRR I 47 )] Rl BAREBESE, 2014, 35
(3):340-344.[ MA Yong-xi, WANG Ying. Optimization of Envi-
ronmental and Economic Effects in Waste Treatment of Intensive
Livestock Production; An Analysis Based on “ Ecological
Economic” Model [ J ]. Research of Agricultural Modernization,
2014,35(3) :340-344. ]

CHINH N Q. Dairy Cattle

Development: Environmental

[45]

[46]

[47]

[48]

[49]

Consequences and Pollution Control Options in Hanoi Province,
North Vietnam[ R ].Singapore ; The Economy and Environment Pro-
gram for Southeast Asia (EEPSEA) ,2005:6.
opte  T— L, M R, 55 5T CDM LB KA ST
RELETR PP [T, vh 3 2= ik, 2008, 44 (17) : 50 - 52. [ MA
Rong-hua, DING Yi-fan, NAN Guo-liang, et al. Economic
Evaluation of Large Scale Biogas Project Based on the CDM[J].
Chinese Journal of Animal Science,2008,44(7) :50-52. ]
VANOTTI M B, SZOGI A A, VIVES C A. Greenhouse Gas
Emission Reduction and Environmental Quality Improvement From
Implementation of Aerobic Waste Treatment Systems in Swine
Farms[ J ].Waste Management,2008,28(4) :759-766.

R FELL, T IE I, S OEL IR IS Y CDM 3t B sk K 48
FrRRAGE )] A0 TRE244] ,2009,25(1) :194-198.[ LI Yu-e,
DONG Hong-min, WAN Yun-fan, et al. Emission Reduction From
Clean Development Mechanism Projects on Intensive Livestock
Farms and Its Economic Benefits [ J ]. Transactions of the Chinese
Society of Agricultural Engineering,2009,25(1) :194-198.]

& — Ny ZR[E % SCHUCHARDT F, %5 i BRRREGUR IAIGi# 2 e
I 2 S A s R P R [0 ] Rl TR 22 4R, 2012, 28
(22):235-242.[ LUO Yi-ming, LI Guo-xue,SCHUCHARDT F, et
al.Effects of Additive Superphosphate on NH; ,N,0O and CH, Emis-
sions During Pig Manure Composting [ J ]. Transactions of the
Chinese Society of Agricultural Engineering, 2012, 28 (22 ).
235-242.]

Ve 400 ZRIEAR  XUARBE , 55 VR /DN 22 5 A ) JB0 o 4 23
I g SRR 2 o 0 2 SO B (R S R [ ] 3638 4, 2014, 45
(5):1233-1240.[ TAO Jin-sha, LI Zheng-dong, LIU Fu-li, et al.
Effects of Wheat Straw Biochar on Maturity Extent and Greenhouse
Gases Emissions During Swine Manure Composting [ J]. Chinese

Journal of Soil Science,2014,45(5) :1233-1240. ]

TEERI: AN K (1989—) 5  BEVUMIAR N BT 4F | 2%
WFF D5 10 R R R EARAE R . E-mail ; spfl1023@ sina.com

(RERE: IF R)



